fa`ateleina o le taumafaina o mea`ai ga`o ma suka ae ua fa`aitiitia le taumafaina o me`ai e maua ai vaitamini ma le masoā. Sa matou faia lenei su`esu'ega ina ia malamalama lelei ai i ituaiga o mea`ai e fiafia iai tagata Samoa. Sa fa`apitoa le su`esu`ega i mea`ai e masani ona maua i Samoa; talo, fa`i, ta`amū, manioka, alaisa, falaoa, saimini, ma pateta. Sa fa`atalanoaina tagata e 51 ina ia malamalama lelei ai ituaiga mea`ai latou e fiafia iai, o mea`ai ua latou manatu e aogā mo le soifua maloloina, fa`atasi ai ma le fa`avasegaina ma le malamalama i nei mea`ai. I le aotelega, na sili atu le fiafia o i latou na auai i le su`esu`ega i mea`ai masani o lo`o maua i Samoa nai lo mea`ai masani o lo`o fa`atau mai fafo. O lenei fa`ai`uga e tutusa lelei i tamaiti ma tagata matutua, ma tamaloloa ma fafine. E sili atu le fiafia o Samoa i nei mea`ai ona ua manatu e aoga mo le soifua maloloina, ma e umi o maua ai le malosi. O Staple food choices in Samoa: Do changing dietary trends reflect local food preferences?
Introduction
Throughout much of the Pacific, indigenous people's dietary consumption has undergone profound transformations in recent decades due to increased trade and rapid economic modernization (Coyne 2000) . Though the shift from traditional diets to modern foods has been most profound in urban areas, rural areas are also being increasingly affected. Present-day diets of many people in Pacific communities are typically higher in fat and protein but lower in complex carbohydrates and fiber than traditional diets -a trend some theorize has led to higher incidences of non-communicable diseases such as obesity, cardiovascular disease, diabetes mellitus as well as several types of cancer (Coyne 2000 , WHO 1990 ). This pattern holds true for the Polynesian island nation of Samoa (Collins et al. 1994 , Galanis et al. 1995 , Galanis et al. 1999 , Hodge et al. 1994 . A wide variety of staple foods from various parts of the world have become readily available in Samoa during the past decades, which have led to a profound change in the type and diversity of foods being consumed. A traditional Samoan meal is usually centered on a choice of starchy staples, accompanied by a 'protein, fat or sweet-flavoured relish,' often made with coconut cream and served with fish, chicken or pork at special occasions (Holmes 1958) . In recent decades however, imported foodstuffs such as mutton flaps, turkey tails, white rice, flour and sugar are available at low cost and hence consumed at much higher proportions (Quested et al. 1992) . Staple foods in traditional meals are mainly starchy bananas (fa`i; Musa acuminata x balbisiana Colla), breadfruit (`ulu; Artocarpus altilis (Parkinson) Fosberg), elephant ear (ta`amū; Alocasia macrorrhizos (L.) G. Don), taro (talo; Colocasia esculenta (L.) Schott), tapioca made from manioc (manioka; Manihot esculenta Crantz) and yam (ufi; Dioscorea alata L.) (Holmes 1958 , Watters 1958 , Whistler 2000 . Modern additions to the array of starchy foodstuffs include white rice (alaisa; Oryza sativa L.), wheat bread (falaoa; Triticum spp.), potatoes (pateta; Solanum tuberosum L.) and noodles (saimini) made from wheat or rice flour.
Although the proportion of imported starch staples in the diet of Samoans seems to be on the rise, it is unclear whether Samoans have a preference for non-traditional starchy staples or if it is a result of economics and/or convenience. Furthermore, one might expect younger Samoans to show a greater preference for non-traditional starchy foods due to an increased exposure to a modern diet at a young age, however so far this has not been investigated. In the present study, interviews were conducted in rural and urban areas with Samoans of different age groups to better understand what factors influence food preferences in Samoa. These factors are of significance for public health since policy designed to address non-communicable diseases needs to consider linkages among economic modernization, food preferences, potential health impacts and affordability of food choices (Evans et al. 2003) .
Materials and Methods
A total of 51 interviews were conducted with Samoans of different age groups in the rural village of Saipipi, Savai`i (population of approx. 700) and in Apia, Upolu (population of approx. 60,000), the capital and most urbanized city in Samoa. All interviews were conducted in English or Samoan based on the participant's preference with an interviewer, a recorder, and one of several local translators present. At the beginning of the interview the purpose of the research was outlined and the interview was initiated only after consent was obtained from the respondent. In the first part of the interview standard baseline demographic data was collected, including the participant's name, age, gender, hometown, education, occupation and religion. The subjects were then presented with a set of cards with the English and Samoan names of the ten most common starchy staple foods: banana, bread, breadfruit, elephant ear, noodles, potato, rice, tapioca, taro and yam. The respondent was then asked to rank the cards according to their personal preference. After ranking, the participants were asked to explain their reasoning behind their favorite and least favorite choices. The cards were then reassembled randomly and interviewees were asked to group the cards in any manner that seemed sensible to them and were asked to explain what criteria was used in their categorization process. The respondents were then asked to name which they perceived as the most and least healthy options. When 'noodles' was selected as the least healthy food item, the respondents were asked to name the second least healthy option as well. This was done after the first few participants gave unexpected answers regarding the health consequences of eating noodles. This exercise was followed up by asking the subjects why they thought the selected items were the most/least healthy. Finally, all interviewees who were older than 30 years were asked what food items they predominately ate when they were children; interviewees who were younger than 30 were asked what they thought their parents had eaten when they were their age. The average age of the interviewees was 23.3 years, the youngest interviewee was 7 years old reflect local food preferences?
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Statistical analyses of food preferences were conducted using JMP ® 8.0.1 (SAS Institute, NC, USA). An analysis of variance was conducted within each group (age group, sex) comparing the ranking of food items to determine if there were statistically significant differences in the food item preference and among the ranking of individual food items between males/females and adults/children to determine if the food items were differentially preferred between groups. In cases where the model was significant, a means separation was conducted to determine the specific differences. An analysis of variance was also used to determine if there were any significant interactions between age and the preference for each food item; a correlation analysis was conducted where applicable.
Results
The average rank for each of the various starchy food items selected by the sample population is presented in Table 1 . There was no significant difference in the average rank for any food items between children (<18 years old) and adults (>=18 years old). However, there was a significant positive correlation between age and preference for breadfruit (p=0.0166, R=0.3408) and a significant negative correlation between age and preference for tapioca (p=0.0356, R=0.3041). The ranking of food items between males and females was statistically similar with the exception that men ranked taro and elephant ear significantly more preferable than women did.
A modest majority (31/52) of participants reported that they thought taro was the healthiest of the food items. The frequencies of various responses to this question are displayed in Table 2 . When asked which of the food items was the least healthy, noodles was the most common response. Table 3 shows the frequency of responses to this question. When asked why they preferred the item that they selected as their favorite and disliked the item they selected as their least favorite, interviewees had a variety of responses. The three most common reasons for liking the selected foods were that they provide a lot of energy for a long time, they taste good, or that they are traditional Samoan food. The three most common reasons for disliking the selected foods were that they did not provide enough energy, they caused the throat to itch, or that they do not taste good. When asked why they selected the specific foods as the most and least healthy, a similar diversity in responses was observed. The three most common explanations given by respondents for why they believe a food is healthy were that they provide a lot of energy and make you strong, they are not overly starchy, or that their elders have told them that these are healthy foods. The three most common reasons for selecting the least healthy item were that they make you 'sick', that they do not 'fill one up' or that they are 'foreign.' When asked to group the food items they thought best fit together, three general methods were most commonly employed; Samoan vs. imported foods, nutritional qualities, or a grouping based on personal preference. When asked what the older respondents (those 30 years and over), or the respondents' parents ate as children (those under 30 years), the most common responses were the crops traditionally cultivated in Samoa. A detailed breakdown of the response to these questions is depicted in Table 4 . Table 1 . Average preference ranking of selected starchy foods by the Samoan sample population (n=51). Foods were ranked in order from most to least favorite, lower values represent more preferable food items. Means within a group followed by same letter (a-e) are not significantly different at p=0.05. Standard Error (SE) is the standard deviation of the sample distribution. 
Total Population
Banana 11 3 8 3 8 Rice 5 0 1 0 1 Breadfruit 3 0 5 2 3 Potato 2 0 3 2 1 Elephant ear 1 2 0 0 2 Tapioca 1 0 1 0 1 Bread 1 1 0 1 0 Noodles 0 0 0 0 0 n= 51 26 25 24 27
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Discussion
These data greatly enhance our understanding of food preferences among Samoans. The interview results also provide insight into how the Samoan population perceives, understands, and categorizes diverse food items and what criteria they use to form their opinions. Based on the average rank assigned to each of the ten foods, the items can be placed into three general groups. The first group includes taro, yam, and bananas and represents the items that were consistently ranked as favorites. The second group includes rice, breadfruit, potato and elephant ear; these foods were generally ranked in the middle. The final group, ranked as the least favorite, included tapioca, bread and noodles. The most common reason given for what they liked about their favorite of the selected food items was that they provide a longer lasting source of 'energy' or 'strength', an important attribute for the physically demanding lifestyle typical of most Samoans. This response was especially common among the participants that selected yam and taro as their favorite, while banana was often selected based on flavour.
Question Responses Response frequency
Why did you select this as your least favorite food?
It is not healthy/doesn't provide sustenance. 52%
It makes their throat itchy. 18%
They don't like the flavor/texture. 14%
It is foreign. 12%
It is a "heavy" food. 2%
It is expensive. 2%
What about the item you selected as the healthiest makes it healthy?
It gives strength. 62%
It is not too starchy. 10%
The elders say it is healthy. 8%
It can be eaten alone ("complete" food). 4%
It is used as a vegetable. 4%
Other. 12%
What about the item you selected as the least healthy makes it unhealthy?
It makes you sick. 29%
It does not fill you up. 29%
It is foreign/imported. 9%
It is processed. 7%
It is too salty. 6%
It is too starchy. 5%
It makes you itchy. 4%
Other. 11%
What criteria did you use to sort the food items into groups? Likewise, one of the primary reasons given for disliking a particular food item was that it did not provide a long lasting source of 'energy' or 'strength'. This observation can be verified by comparing the glycemic indices (GI), a measure of the effect of carbohydrate-containing foods on blood glucose levels over time (Roberts 2000) , of the selected crops. Although results are often variable and long term studies are lacking, consumption of high GI carbohydrates appears to increase hunger and promote overeating (Roberts 2000) . The GI of taro, yam, green banana, white rice, breadfruit, potato, white bread and cassava have been reported as 47.7, 51.0, 65, 83.2, 60, 66.4, 87 .9 and 94 respectively (Ramdath et al. 2004 , Yang et al. 2006 . Interestingly, there is a significant correlation between the GI of the food items and the average rank they received (Figure 1 ; p=0.006, R=0.86), supporting the Samoan perception regarding the amount of 'energy' or 'strength' these foods provide. 
Average Preference Rank
The original hypothesis that the younger generation would rank recently introduced foods (rice, bread, and noodles) as more preferable than would the older generation received no significant support. Despite the lack of discrete differences in the ranks given by children and adults, there was a positive correlation between age and preference for breadfruit and a negative correlation between age and preference for tapioca. There was no clear reasoning apparent for the trend observed with breadfruit, but the dislike for tapioca appears to be related to the perception of it as a famine food which is only eaten in times of food scarcity. Tapioca, which is made from extracting starch from cassava, was typically not regarded as a staple food by many of the participants.
The difference between the food preferences of males and females was more pronounced than differences between age groups. The significant differences were that males ranked taro and elephant ear higher than women did. The reason for the differential preference of taro was not explicitly clear from this study; however, men typically do more extensive physical work on the plantation and these food items were frequently reported to provide more energy for a longer period of time than many of the others. Women disliked elephant ear because they claimed it caused their throats to itch. This phenomenon was widely acknowledged by the Samoan participants and appears to be due to the presence of calcium oxalate crystals commonly found in this plant family (Sunell & Healy 1979) . During the interviews it was explained to us that because the crystals are primarily found in the outer tissue of the corm, they can cause significant irritation if the elephant ear is not prepared properly. Based on the difference between males and females it is possible that women are more sensitive to this effect than men. Another difference was that the men were more consistent with their choices, reflected by the lower standard error of the mean ranks and the wider spread of the means shown in Table  1 . Some other trends observed were that women ranked bananas, rice, and noodles as more preferable than men, however, these differences were not statistically significant. These trends may be verified or disproven in the future in a larger sample population.
The Samoan perception of which staple foods are healthy was most often related to the food's ability to provide energy and long-term satisfaction. As mentioned above, their perception of these attributes agrees well with the documented glycemic indexes of these foods. More generally, the order of foods listed from healthiest to the least healthy mirrored the ranking from their favorite to their least favorite. The one major exception to this ranking was with rice, which was moderately liked even though about 21% of all participants selected it as the least healthy item. As with food preference, children and adults generally agreed on healthy foods, though there were several differences between males and females. Most notably, females ranked breadfruit and banana as healthy food items more often than males, while males more consistently selected taro. It is also interesting to note that the general consensus was that the imported foodstuffs, with the exception of potato, were considered reflect local food preferences?
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The exercise which asked the participants to group the food items was included in order to determine how Samoans view and classify diverse starchy foods. The majority of the participants, both young and old, grouped the items based on their source, with considerations such as whether the foods were Samoan vs. imported or cultivated vs. purchased. The other two sorting methods used by participants were based on nutritional qualities or individual preference. When asked to select the items that they ate as children, or what they thought their parents ate as children, they generally selected the traditional Samoan staples. This indicates that Samoans, young and old, are acutely aware of where their food comes from and that the foreign foods have been only recently introduced.
Overall, the results of this study indicate that Samoans prefer the staple crops traditionally grown in Samoa to the more recently imported foods. This preference is the result of many factors; however, it seems that their perception of the nutritional quality of the various crops is a significant one. This raises the obvious question: if Samoans prefer their traditional staple crops, why has the importation and consumption of rice and wheat grown in recent years? A similar trend observed in Tonga has been attributed to the lower cost and the higher availability of imported foods (Evans et al. 2001) . Evans et al. found that although Tongans were health conscious, they purchased cheap imported foods despite the health implications of consuming them because it made economic sense. The reasons for doing this in Samoa appear to be similar to those discovered in Tonga. Even though Samoans understand the health consequences of their food choices and have a desire to eat well, the imported cereal-based products provide more calories at a lower cost than most of the locally produced traditional crops (Table 5 ). For example, rice and wheat both provide more calories per tala (Samoan currency) than taro or yam. In addition to the lower cost per calorie of imported cereals, they may also be more convenient, often requiring less work to prepare than many of the traditional food items. Some participants alluded to this factor during the interviews.
As a greater proportion of Samoans move to urban centers and the economy becomes more cash-based, the tendency to eat less expensive, more convenient food is likely to increase. This shift is likely to be accompanied by a further increase in diet-related health conditions such as obesity and diabetes. It is evident from the current study that Samoans are health conscious about their eating habits. Future public health policies in Samoa need to focus on increasing production or reducing the cost of local staple food items to capitalize on these preferences and increase their consumption. Efforts should be made to develop products containing traditional staple foods that require less preparation to be more compatible with the urban lifestyle. It would also be advantageous to develop policies that encourage the importation of whole wheat and brown rice products over the currently available refined cereal products.
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